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A collision severity estimation system for an automotive vehicle comprising: 
one or more object detection sensors petecting an object and generating a first 
object detection signal; and 

a controller electrically coupled to siid one or more object detection sensors 
determining motion properties of mid object relative to the automotive vehicle 
and generating an object motion fignal in response to said first object detection 
signal; 

said controller generating a coll&ion severity signal indicative of a potential 
collision between the automotive vehicle and the object in response to said 
object motion signal. 

A system as in claim 1 wherefn said controller comprises: 
an object velocity estimator Jcletermining velocity of said object relative to the 
automotive vehicle in response to said first object detection signal and 
generating a first object velocity signal; 

an object visual parameter evaluator generating an object parameter signal in 
response to said first object detection signal; 

an object classification module generating an object classification signal in 
response to said object/parameter signal; and 

a motion property estimator generating said object motion signal in response to 
said first object velocity signal and said object classification signal. 

A system as in claim 2 wherein said motion property estimator in generating 
said object motion sjjgnal determines kinetic energy or momentum of said 
object. 

A system as in clainS 1 further comprising: 

a collision counterrneasure electrically coupled to said controller; and 
said controller activating said collision countermeasure in response to said 
collision severity signal. 



clai n 



A system as in 
one or more active 
and generating a s 



1 further comprising: 
electro-magnetic wave-ranging devices detecting said object 
:cond object detection signal; and 
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said controller electrically coupled to sfid one or more active electro-magnetic 
wave-ranging devices generating saidf object motion signal in response to said 
first object detection signal and said/second object detection signal. 

A system as in claim 5 wherein saia controller in generating said collision 
severity signal determines heighyand width information of said object in 
response to said first object detection signal and determines depth and velocity 
of said object in response to sard second object detection signal. 

A system as in claim 5 whereirJsaid active electro-magnetic wave-ranging 
devices are integrally incorporated within at least one of the following: a radar 
system, a lidar system, a monocular camera, or a stereo camera pair. 

A system as in claim 1 wherepi at least one of said one or more object detection 
sensors is a camera. 

A system as in claim 1 further comprising: 

a velocity sensor electrically/coupled to said controller and generating a host 
vehicle velocity signal; and 

said controller generating ^aid collision severity signal in response to said 
object motion signal and said host vehicle velocity signal. 

A method of determining motion properties of an object from within an 
automotive vehicle comprasing: 

detecting the object and generating a first object detection signal; 
determining velocity of t^e object relative to the automotive vehicle in response 
to said first object detection signal and generating a first object velocity signal; 



determining a visual par 
detection signal and ger 



velocity signal and said 



meter of the object in response to said first object 
erating an object parameter signal; and 



determining motion pro jerties of the object in response to said first object 



object parameter signal. 



A method as in claim 1 
detecting the object am I 
determining velocity of 
to said second object 



further comprising: 

generating a second object detection signal; 
the object relative to the automotive vehicle in response 
detection signal and generating a second object velocity 
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signal; 

determining a visual parameter of the Object in response to said first object 
deteaion signal and generating an omect parameter signal; and 
determining motion properties of the object in response to said second object 
velocity signal and said object parameter signal. 

A method as in claim 1 0 wherein determining a visual parameter of the object is 
in response to said first object detection signal and said second object 
detection signal. 

A method as in claim 10 wherej^ determining motion properties of the object 
comprises: 

classifying the object and generating a classification signal; and 
estimating mass of the object/in response to said classification signal. 

A method as in claim 1 0 wherein said visual parameter is at least one of an 
object height, an object widtfi, an object depth, and a surface shape or 
characteristic of said object., 

A method as in claim 10 fuither comprising: 

estimating area of said obj|ct and generating an area signal in response to said 
object parameter signal; 

estimating mass of said oBject and generating an object mass signal in 
response to said area sigiral; and 

determining motion properties of said object in response to said object velocity 
signal and said object mass signal. 

A method as in claim 1 offurther comprising: 

estimating volume of sa d object and generating a volume signal in response to 
object parameter signal 

object and generating an object mass signal in 
signal; and 

determining motion properties of said object in response to said object velocity 
signal and said object nass signal. 



estimating mass of said 
response to said volumi 



A method of performini) a collision countermeasure within an automotive 
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vehicle comprising: 

determining moyon properties of the automotive vehicle and generating a 
vehicle motion /ignal; 

detecting an opject and generating an object detection signal; 

determining velocity of said object in response to said object detection signal 

and generating an object velocity signal; 

determining! visual parameter of said object and generating an object 
parameter srgnai; 

determining potential collision severity of the automotive vehicle and said 
object in response to said vehicle motion signal, said objea velocity signal, and 



said object 
performing 
signal. 



Darameter signal and generating a collision severity signal; and 
a collision countermeasure in response to said collision severity 



A method afs in claim 1 7 wherein determining potential collision severity 
comprises: 
classifying 
generating 
determinin 
signal. 



said object in response to said object parameter signal and 
a classification signal; and 
motion properties of said object in response to said classification 



A method as in claim 17 wherein determining potential collision severity of the 
automotive ^^ehicle and said object comprises multiplying the difference in a 
motion propEerty of the automotive vehicle and a motion property of said object 
by a class severity rating. 



[c20] 



A method as|n claim 1 7 wherein performing a collision countermeasure 
comprises performing a passive or active countermeasure. 
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